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(54) i^mcD^mi m7i^&m^Hmmmi^m.y5m 

(57) [5iS!^] 

;v3:^i^^> (FAS) ■tt:-^m-t?>^mit±m5t:m' 
jDfsims (c J; >) ^mt±m 5 s-&^ * . *ia<b±;i 

FAStf©-0CH3 mtifiRJ!Bl^X:itl^<D 




1 

ig*S!-fbT*;i±ts >- 'J >mif»fel^«-&iSI'fbS& 

^# b < {±s^?s©MMxtt 1 2 0 'ci:iT (Dmm&miz 

J; p K*®{bT*Ji S:fi-&$ -a- i) Tflb^«^«S^bxm 

1 2 0*CUlT®SD?iaifflac i DK*®^b±JiS^«^$■B• 
?.±llIt^^I^bxfli:^ S:«i-Si::i:*4#aS:i:t-2)®2k 

o^a. ^^$'^u;i/«x T^'j;i/Sx j^^jt^i'*. r^y 
aaiisi^^^^TV^2.^i:$:^l^^g(i:■r§l«*Wl^ 2X{i 

57 [ sf sRii 5 ] :©ai»«±fc ^ >; n - > j^iBJSEftffftm^ 

i :*^5fl<biH^i^ i: ^ b 7 > A 7" U > 

' ^5^»J i: 2>*«l^bJi^&?K]5S-r ?.*?iS<bJgJKJ^xg 

1 2 O*CtilTCDiOf«0(SfcJit)^*®-fbJl!&ft-&$-^5 

mmii^-^^-t^ *@ibT%ii ■kf&m.-r s *gi^bT%jg 

Ji^fi^xSi:. 

K*®-(bTafeil±t:. ->'J:3— >i^i}*^«ia-&®'fb^a 
JSgi^i:. 7';i':Jp;i/aS:iK^bfci^^>*5'r';>i^^Ji: 
4 5 *®^b±e JSSi- ^ *®ib±® Jl^fiExg 

Jt^b < (i«^^CD^WX«± 12 0 •CtJ>T©iD^SC 
J; P K*?l^bT%B«rfi-&$-^5T«JSm-&®^bxg 

1 2 o°ciii<T©JnlStffl.SK:<t t)iS*5I<b±B^S-&^-ii- 



2) 1^11^8-14 3 69 0. 

2 

[0 0 0 1] 

10 7k^mmt^nm<^m0i.:^mi^m-t^c 

[0 0 0 2] 

*S^(vol. 1 99 1«96M) J fj ounal 
of Non— Cry s t a 1 1 ine . Solid 
s 121 (1990) 344-347 North- 

20 Hollandj ■^'p:^&mz'JjV-'^J\/miZi. 

S:JKJ5R-rs:&a*^K^$tvtVNS. ^£^^ rl5|RO 

[0 0 0 3] 

[^iSi)S«¥»ibi-5i:1-SMS] bi^U 
Sttma^T'feSi:i:*){cjDXASBltT-fe5fefes « 
i£^' i|iST-*^o;!jnxtt}::«nfc 

(PC) T-$.n{S, -?na*©S67jcftlcJ: ??7j<^©itM 
:ft-r-{iJ97jctti:bT*fi^i-^T-fe?). :i<Dtz&). c© 

i^flisiR*ai&*^©^cgRffl-rix«, #^^fc*3v>T 
s^|?'^c^a#$:5i»bt:<v^. ci©^fl&*«T-e:, 

[0 0 0 4] ±IBrUIS©S7K^J^«flia«tc:M^S 

-rsco^^^-r-ttv ®7jcji©i8siftis{c5&?>. $e>Kv 

f sciiitt-^^So b4>U c:©@IE©g5M^^-<ifi;dc 

[0 0 0 5] ;©fl§a*S±{C7'^'f ^-asr^n-b 

TJiJfiS.bfc2/U3— >J^i8!'fb^J|8|-A»e)5£cS»)K'^{ix S 

i (CHa ) 2 m-^^piy^vyifm^ommr-yKtoWi 

mnii^S 2' gJg^flS*t). ^<it)fe2)SS©iS7k14 
%^ait-^^i:*^t-Si)i:i::t)ti> S i Oa-x (x = 
50 0 . 6 ~ 0 . 7 ) ©«ijit J: t) W»iK«-e$. SgSStS 




(3) 



Itra^S- 1 4 36 90 



[0 0 0 6] i©^. ±f3vf;i' • 'T^l'ffi^^Bffl UT**^ 
[0 0 0 7] *^B^<D^ 1 ©Sffittv ©JiiS«±tSJx 

{i> ftWB^cD^^fflt?ci»)glJlKb^-rv^i:v■.a^«i.•^*« 

i-?>, 20 
[0 0 0 8] i©,'^^ gJJ3i»«±icr^^v-S^^b 

5&v>o ?fMA^^-u 3— >m^g-^b^i|s^A>e>^tst® 

SiOs-x (x = 0. 6~0. 7) 0«3i-r- 

tb. 7JcAS|*Ia3lC^tjSbT^«lb^-rv^o ^(DfzlSb. 

Ti7 v)i^mmt,mn(D±\iZiyv::i—>jm^tmn^m^ so 

bTfl^jsKbfct b■r^)^ cid bT»e>fiS»Mli> I8i7jc 

la^acpj^b^i-VA, 

[0 0 0 9] ^^mcom 2 osM^N «Jii»«±.i^«*t 

[0 0 10] 

mm^m^-r 2. tfec^is] 

)i<&^b^ i/';3->mif^ft«Vft^Jifibffifi£^i:^ 7 40 

)S^Ji^JS-r2>*?S^bJg^fiExSi:. 1 2 0-CtlT©io«^ 
SQ!SliiJ;!3K*51<b«$:fi-&^-&S«-^®{bxSi:. & 

[0011] ( 2 ) if 5R« 2 (DjSTkffiK^ft^MWff^J^ 

±B3^1s 2©PSS:«|^i-5fcto, 
±lc:, *:»I^WJ^ift^i?*;i/M-&5S^bfflB|i^i:s 

-fbTSfeHSiJfM-rs^Ol^bTSbJUf^mxmiis K*5i{b 



7 >v ^S: S 5/ ^ > A >v y U > ^^^J i: S:^*-r i>*5S 
{b±Ji^J&fiai-.^*®<b±)iJf^fi£xai:. ^^b<{iS 
^i^©MftfXtt 1 2 O'CWTCDiDjWfiKiSlcJ: »)K*5i<b 
T%®$:a-&^-a-ST*Jifi-&lil^bXg-h> 12 0'CW 

[0012] ( 3 ) ^^V^ 3 OS2K*iW^tt#lK® J&fiK 
If sRii 2 f3tt®S*ttW*ft^K®?i^fi£:S-ffit 

(4) Bf5l?ii4©ffi7X't4W*«#M©f^fiK:^a«i> i»* 

^ 1 . 2 3 i3«io}S7mir»«»]K©j^j5X:&ac* 

[0013] ( 5 ) W^il 5 ©i97kttW*«»lSi©fl$fiK 
b V > * r «J > ^?fiJ t Sr-^Wr S SfeSI-fb 

«SBfiXt-2>*®^b^j&figxgi:. 1 2 o'Ci:k-f<Dmm 

j!Q.S{ci?)e*®lbJi^m^$-a-Sfi-&S!<bxgi;, 
[0014] ( 6 ) if 6 ®@7KttiitfS£**»M® Jf^fiK 

±13^ i> 2(Dmmim^-t^fcisb. mmmm 

^bTAbP?fe^fiKt-i.*5I<bTS6jiff^mx@i:, ig^SIib 
-FSba± t . i> U :3 - > *i}*ftl^S-&5I'fbjaBK^ t ^ 

< itmi'Ucommyiit 120 -curoJip^iCLSi:: i t) is 
^mb-rmm^M^^-^^rmmm-^mtx.mi:. 1 2 

{0015] ( 7 ) if aR« 7 ©iSTkttffif^ift^MOJKfia 
:^mt. m^m. e s3«©iS7Jc^4i^^ft^M®fl^fiS,*^fe^c 

[0016] n->3^B^ft^»^®<bSafiS,i^i: b 
i/Un->l^l^a-&5S<bM*4 (0y^{Ss H:*:^i5' 
Vliy^'2^Cl^^i7 : v;i':tf-HNP-7 3 0, 
-> : h>^;ff-K5 1 0. mmh^:r.m : KP-6 4) 




(4) 

5 

>i5^ffli:bTB:> >'^— 7;i/:tD7';i/3:^rS^7> (FAS 

m^\i. mmva^^fk kbm-t s o 3) ) 

[-0 0 17] «M5^i}^^-7i^*;v«-&®'fbfflfiai^®'5 
% mfL^s.. f^^m (uv) ) &sjtTm-&i-n« 

^^'J^><^x ;^B*»^ti : DP- 1 0) , ;n;^7T-fe*>IR 

^'smm.-^m'cMP, mx^. m3t : ppz) ss^^ffl 

[0 0 18] W«l5^W*«^i^*>'l'«-&®^tiffiJ^'fe)®'5 

s^ss (EB) s§tt-c«-&-rn«iS'fb-r5^«im 

)^a-&5i^b3Sj5K!ti^^«fli-rsci:*^T-ti>. Mmm 

Ti7V)\^mmim-^mitmm. p<^^>5^f!&m-&ffi^b^*t 20 

?> - in AST* ^ 2. o 

[0 0 19] '>-7y— ;^a?&*■r2)5^<U2^odrit>^i&^S■ 
^ai:bT^i> s/5>*5/7"'; >i^?fycD-ffe> i^un— >ift 

t6SS*-ri)i'^>*'i'7"U>i5^«<Ji:bTtt, vi'D^ 

MCA) . :c:1tari/'etg't45^^> (^?lJx.«^ {SM-fb^^ 

H : KBM-4 0 3, KBZ-4 0 2, KBE-4 0 30 

3) . T^u;i/^tn±i'7> (0s^t«, mmih^:r.m: 

KBM- 5 10 2. KBM- 5103) . ^^^^®'^bM 

-12-2400) ^^^m-t^^t.ifi-V^^o 
U ;i/axttT ^ U 1- 5 7 > * y r U > iJ^^J i: 

bT{?>J^«v HM-fb^XH : KBM-5 0 3. KBM- 
5 0 2s KBE-5 0 2^. tr^;i/*<£*1-S v^^ 
>;/:/U >i^^Ji: bT^aitt^MiS^b^X^ : KBE - 1 0 

0 3> KBM- 1 0 0 3, KA- 1 0 0 3^&eifflf 5 
^i:*s$f*bV^o 4( 

[0 0 2 0] 7';i'=^>'l'a$:M-&bfci>'^>:&^'7''; >^ 
^Jinb-Cti, m^ii£. B*^-*- : A- 1 3 7. A- 

1 8 7^&ajfflt-s:ii:Asx-^?,„ t;!/^!^;!/*^ 8 j.:j,± 

®j^^^T•i^^^$^^2)Sfi^-:RV^7^AW*bV^, W^l^ 

^i;*;i/»-&i^'fbiia^i^i:, '>^>'-;i/aS:«-ri.#'J 

0. 1 X 1 0' Al^^±T•fei.^i:*s»*bV^„ 0. Ix 
1 0 ' A*^Oj?^t-a:v ±BCD^a*SlRl±®^SAS'J^ 

[0 0 2 1] 'J r3->»iii}fisift??!i(a-&«I'fb«&se<^i:\ 5 




1^M¥8- 1 4 3 6 9 0 

6 

7 'V ^ * 2> •> ^ > 5(3 r U > </^J3^ tti^^iS*^ 8 W 
±(D T)\y^)\y^t:m^ b fc ^ > * 7* U > <5^^J i: * ^ 
«1-S*®^b±JSX{d:*SIYbii©JS5!^H:s 0. 5x10 
*~5xl0' (A) T♦S>S^^;tf<lf*bV^. JP55^*S5 
xio* (A) J.:J.±-r-{i@^bBt©itRiigizJ:i)^^<;'^As 

^^b-^i-<, mmw&i^^y-r^o st, jp^a^o. 

5 X 1 0 * ( A ) JilTT- a:^-«:^M#ff 5, n t < < s 

[0 0 2 2] 
[<-^ffi] 

(1) if 1 cDjB)^:3?«s-eH:> «fli»«±iCs r5"f 
V— e^^b. i^'jn— >5^it^^i^s-&5i'fbffifiS;i^ 

*@■^bBS:J^^J5gb■t</^i.o -ebT, l 2 O •CWTOSOtSt: 

T V u :3 - > m w^ft m*^® { bffifiKi^ (75 >- V y - 

;i/ (Si-OH) Si:. 7 -y^SrWTSi'^ ^/^'J 

to, t/ U 3 - > IRBfSSR^S-&?il^b«iJ5£iKl i: 7 ^ « 
-rs^-^V^^y VJ >iJ^»li:c?5FanS i -O-S i©S^ 

[0 0 2 3] imwmMmsLifil 2 O'c^jg^na, ^jih 

atS^i^ U n->J^lt*ftS»ft-&«S^bJffifiR^*^5&<bt- 

2. o d d b T . U 3 — > mit^«f^m^51'fb«a5£^ i: 

[0 0 2 4] b-Cf#e>nSiS7jc't4WSltt^M{i. v- 

i^'> U 3 — >lSi}^ifel»!«-&«S'(-biffifi£'^o®'fb b fc ® 

[0 0 2 5] ( 2 ) iist^a 2 cD^fiK:?&^fe-r-(i> 
±1;:. ^T*MI^W^«^i'*^i'S-&<S?<bMfigi^i:. 

;i/m-&®<bMfiKi^#«^l^®t)®T-$.sfc«), >}t U i^a 
3teb<<ia?)^©^«X<ii 2 0 'CtiT<Dia^5D. 
i3v^T^ it^*€^i?*;i/S-&ffi^bffij«iKJ5bS7t?*;i/S-& 

b, Tmm-t-fsi^^ 

[0 0 2 6] *S-fbTSfeSXiiTJ*Ji±ti^U=i 

CD->^y-;^a$::f^bt*®^b±B*5^S$^^S. 
J 1 2 O'CUlT©il0fSki!!!aCJ;t)*S!<b±JgSl[-&$ 




7 

>yru>^^j*o-ocH3 axJi-c latif^s/iS-r 
[0 0 2 7] bTff e>^^ss7lc^4w*ft»M{i^ 10 

u 3->iRit^ft^a-&?g{b*afi£^*s5!i'fbbfc 

[0 0 2 8] (3) W5Rll3®Ji^fi£*»T-{ix — 

5i^b«a^i^*5*«i»ot.©-efei>fe». *«i^'etfe»*^ 

*®^bTSfe)i3Z.{±TSb)l-ei(fM^j:ffiSe*56«-ri>o C 

p< i7 1; ;i/a^As*iiI^bT*Jg3JttTSfeP®I^a5T-^ 

[0 0 2 9] i>'^y-;i'»*«t-2)5J^U5/Dar1f 

^**^«-gr®^biii&fi!t;^S:a?fflb&S-&tc{i. *®<b±e 
5:)gfiK-r ?) »CD S> U n - > ^^mmt^f^iMM^tM^ 

[0 0 3 0] ( 4 ) i««ia 4 CDfl^^:5i£Tfis 7 ^y^t: 

©Jl-&t(i. <t ^)ffit^feiS7J<^4$:^»■r2>^:i:*^-e§■ 
i.o -r^rft-Tfev Tt5fig®->'J:3->IRlf*ft^K-&'iS^bffi 




!Hf^¥8 - 1 4 3 6 9 0 

8 

ifi.i^J) a - > mi}^«^«-&«l^b«aj5RiKif 
i>. 

[0 0 3 1] cnt:*tb> iBM-&bfci'^>A'J'7'U 

> ^^^f|J■t•^*^ 7 > * y r u > ^^s<J * sit 

lc<<. 7^;SSie-&S4s^fflfcStlib-^-rvvi:%^e>n 
* ^/T"'; >^«l®ftfc t) ic. T;i'^;i'a^i^-&bfci'^ 

> * 7- U > ^^JSfiRffl bT V^ S o TJI/^;!'*^: <t T 
■ffe©-(^fflttii5t<ii 1©JI^SE:)5& 

i:|ll«T-$>2). 

[0 0 3 2] (6) |g5R«7®?&J^:5&t-*). 7 
*T S ^ > * 7" U > <7?Rl®f^to 13 t . -DU^JV^^ 

(7) W*^8®?i^J5K:&ffi-t-t)> 7^:;^$:*-r5'>5> 
A 7" 'J > ©f^t) t) 53 , T ;v ^;i/a iiS-a b fc ^ 

>*>;/7"'; >^/^J^JKfflb-CV>So ffe©f^fflttif*«3 

©j|^j5K;&afcl^«-^feSo 

[0 0 3 3] 

[HJiifi^J] 

(Hjs^y 1 ) "^mm 1 ttit 1 (D^m^mmt. bt 

OT?fe5. *-r. mi (A) tc5^-rJ:-5 ;©Jg»*61 
i:bT/KUp<^^'J;i'^^^;n^^Si (D— A•T>^• 
>'^-7; (PMMA) : ^ffi:gKAMAXT-2 4 0) 4> 
e)«£S<fo© (100x100x4 (mm) ) ^mMt 

c:©^fli»ffi 1 * 1 1 o*Cx 3^MT^— ;i/5Qab 
fe^v T'v'^ir— ^cfiC^'B-ri). c:©©Bia*Sl ^T^^- 
'^-^'A^^^SlfJtllbs i/>Xffl®ffiiBi^PJ ('v>':r;i/e 
7X : 5, U 3r > H S ) zK^M* tc 3 7X 

^bT> iJfef^«©^flMS«l ^i" V7•o7•^y-;^ (IP 
A) i^P^jtS^. K^^'V-T-^^*-rSo 
[0 0 3 4] ^bT. El (B) lCg^t-J;-5tC. Sg^b 

tzmmm 1 idfSHti-fbST ^7 u )vi^miy ^t^^y^^^ 

2S:BfiK-ri>o 7"7'fx'-ji2©ff$tt0. 5x10' 
~2x 1 O- AC3>bD-;U-r 5- jj s^^/^^"^^- 

fflit b fe u - > ?^mm-^^<tmn ( b n >- 

AD>v^ : V;i/:;tf— HNP-7 3 0) (t'Cv FAS (M 
m^XH : KBM-.7 8 0 3s ^^85 6 8, it« 
1.5 3) S^ST«Sinb. a*#bT7N-K3-h«S: 
^Mt-So 'CT% FASJix ^^-'Ji^— >m^fi-&^<b 
mm(Dmw^^ 1 0 0 msscicM b^ 1 ~ 1 0 m&ma^ 

) [0 0 3 5] C:®>'^— P^J— ^tS'f V— Jg2t: 



(6) 



iRfM¥ 8-14369 0 



10 



%immmm 1*30 msmm 7 . 2 ~ 2 s 

-T-§l#±{fi>. 6 0~8 0'Cx3~5^raiR 

Ell (c) m!^^i±^y^^^s 

2 S:^ bT U ->5^f!^S-&iiM^bMJ|i4i: F A S i: 
>tc5*®fbS3$r?i^fiXf i>. ^mm3<Dm^ii. S« 
^?l^±tf3^St«t5 2x 10* -3x10" Al^n 

rit-&ffi'fbxgj •^bT^ Ell (D) tcs^N-Ti^tCv * 
®'fb»3 5t)0:^fli»SlJCl 0 0-1 2 0-CX6 0~ 10 
9 O^F^cDinfKiMSfT^. cnixJcJ:?), *®'fb)i3H: 
Kfc^i^«•&b^ H®^±k:®'fbbt®*tt®*^^M 

3 i:*c2>. 

[0 0 3 6] z:<Dt^. m2izmi~^^<i^> > 
l^fSi«-&lffi'fb^J|^4'®i''7y— FAS*©-0 
CHs fii:*sHJ$;bTCinfe©F^{ci>'adr1t>jg-&Sr^ 

^ ^ y -;i'H/iS3Z.{i7j<cD#«lc i >) ffii7jcSfc:>S^ bT v^ 
^h^fi^fi^. ci^b-C^ll»Kl±Cfl5J«$nfc® 
7>;'t41f^*€^M 3 tt. E3lc^Nt-J:af^> i'P=3e-9->SS 20 
-^tcitJiS-^^ttfeFAS®- (CF2 ) 7 CF3 m 

CLdTv FASCD^j^A^e 5~8 7*Cf*t)> »D?9iM 
^iCttl 0 0~ 1 2 0''C®^&S{C$tftbTV^?>feK). * 
Sf&T-fenff- (CF, ) 7 CF3 (Hff, 

»-^-i>3i:^%ja-ri.i:> FAStf©- (CFs ) 7 C 

Fa {iM^mbTV^:feV^i:^^?>tl?.o *fc:> 12 0°CW 

ycyimsmr^ s to, ^^jiia^s i-^s^un— >i^^ 

S-&WbM)ietfeS&'fbb^i:V'>-€-b-r, d CD®7XttWlSE^SI 30 
®-fb^*4©®^b b fc ©r- $> 5 o 

(3tSE^J2) USS^HJ 2 {iiSjR* 2 , 3 ©^B^t:*i*;<b b 
[0 0 3 7] *-r> 1214 (A) Kl^-ri^Klx IIMi«»ll 

^»fflitbfcT<^';-'i/?^mma-&®^b^3|f4 (:^Bi|f» 
■fb : -b-YAt:— ADP- 1 0) 4^1;, ^ hdri>-*SlFJ^ 

ydr-jL^-jb^/T-'J V^'^fiJ (B*^^*- : MMCA) 
^mt-^^SD b, a# bt T > <J^-7N- K n - h ?S SiS * 

uv 



;i/ina b, u ;i/^^^i««as-&«i^b^3|sKZ)a?K^ i o 
OMfigPicMb, 1 ~ 1 OBfigl5ia;?.Tv^:5>o 
[0 0 3 8] ^CDT><r— 7N— K3— hM'^'l;S2i!lt*® 
«lia«ll^3 0#HS«b> 7. 2~2 8m/#-e§l 
t±tfi>o 6 0~8 O'Cx 3~545-rai R 

•^1^?^) i£:i^b. ■^ws.mm^'m.^^^. -abr. S4 

(B) 1 ±{c*5S<bT%B 4 ^& 

MMtcJ; t) 4 x 1 0* ~5 X 1 0* AlC3>hD-;u-r If^^^if^.-' 
T^'J;i/^mi^S^5M^b^*4A^«^m 

©i^^>'-;u*Ji«®«!llc:{£fBb. 3i;}<:^ri'»i)S5i55S<b 

>'T*fflfi-&lii'fbx@j :L(D'4k. 114 (C) ic^-Tid 
ic. S^PJ ^ l»* b fc^WbTflfeJl 2 S: t) o^fliatg 1 ^ 
8 0 W/ c m X 2 WO^W^P^Xn, 2 m/^©i*S t? 
S^^1>•i^ (UV) ^R^M-rs. cintciJ;?), *®^bTJteg 
4 ©T^ u ;n^^i^^m-&?i<bfi£^{i^ i?*;i/m-&b, 
5fe®^bTSbM 4 Jife SSaeKbf ^ . 
'"*®<b±S?^figxS J ife > mm 1 ©7 N- K n - b 

b^Scf^l::, *JS!ibT%J14A5fe?,gS?l'fbbfc©J3i»S 
1 *3 OgjHSiibx 7. 2~2 8m/#-r-§|g±«f 
5o Z.<D'4k. 6 0~8 0*Cx 3~5^WI R {M^W) 
$g«!b^ ^5«:^i^JS^*1-i)o CidbT> ^4 (D) 
t^sfi^t^, fe:g>?lS5I'fbbfe*5I<bT*M4±lc>' 
7>'-;i'a5£:frbT*5I{b±»5<£?i^J5Kt-S. *5S^b± 
)g 5 ©JP$ ttx S««©?l ^ ±{f J: 2 X 1 0 * 
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